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Improvements in Centrifugal Apparatus for Separating and 
Collecting Dust or other Solid Particles from Air and Gases 
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*We, Chatilbs Henut Wood Cselt- 
KAM aad CYHHi Henut Cheltnam, both 
of 188, Adelaide Road, Brockley, London, 
S.E.4j aad. both, of Britisli nationality, 
do Hereby declare tlie nature of tbi& in- 
Tention to be as follows : — 

Tbis indention relates to centri- 
fugal " separators for separating and col- 
lecting dust or other solid particles from 
air and gases, and of the class in which 
the dust-laden air or gas is propelled into 
a vesRel in such manner as to create 
therein a vertical motion. The section of 
the aforesaid vessel in a plane at right 
15 angles to its axis is, in most examples, 
circular, or substantially so; and the 
vessel is usually arranged with its axis 
vertical. The dust-laden air or gas enters 
adjacent to the upper end of the vessel; 
the dust, or denser portions of same, 
leaves by a spout or poi-ts adjacent to the 
lower end: and the more-or-less purified 
air or gas leaves through a circular open- 
ing in the upper end. Commonly, the 
25 upper portion or head of the apparatus is 
cylindrical, and the lower portion in the 
form of an inverted cone or frustum of 
same. In some examples the head is in 
the form of a scroll or volute; and in 
30 most examples the air or gas-outlet has a 
short internal cylindrical duct attached 
to it. 

The object of this inveation is to in- 
crease the efficiency for catching dust of 
separators of the class above described, 
and also to render them effective for the 
purpose of grading dust, by means 
adapted to modify the direction and /or 
the velocity of £ow of air or gas in the 
dust-eduction-pipe . 

In a centrifugal separator as herein- 
before described, it is possible, by gener- 
ating a high vortical velocity within the 
separator, to fling dust of ver y small 
dimensions into the dust exit. When such 
a separator is precipitating a dust con- 
sisting of various sizes, and in which the 
bulk of the larger sizes considerably ex- 
ceeds that of the small, the displacement 
of air or gas from the dust-container, 
occasioned by the precipit^ation of the 
dust of large size, will cause Ein upward 
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velocity in the dust-eduction-pipe or port 
equal to or greater than the rate of fall 
due to gravity of the fine dust, and thus 
prevent the latter from descending into 
the dust-container, or even expel it back 
into -the centre of the separator to ioin 
the column of evacuative fluid. 

The air or gas in the dust-pipe and 
dust-container is^ partly as a result of the 
beforementioned phenomena, loaded with 
dust, and the average density of the mix- 
ture is many times that of the pure air 
or gas. This increase in density in turn 
prevents larger sizes of dust than those 
initially suspended or expelled from de- 
scending the dust-pipe, or in the case 
where the separator immediately joins the 
dust-container, from descending the 
latter. 

Moreover, a small quantity of air or 
eras is entrained with the dust when the 
latter is flung into the dust-port or pipe, 
and this air or gas. on returning up the 
central zone of the dust-outlet to the 
separator, carries with it some of the 
finer suspended dust. 

And further, when a high vortical 
velocitv is i^encrated in a separator as 
above described, the pressure in the dust- 
pipe and dust-container is below that of 
the surrounding atmosphere, irrespective 
of whether the dust-laden fluid is induced 
or forced throug-h the apparatus, except 
in the latter case when some extraneous 
resistance is imposed at the fluid-outlet. 
This depression mav cause air to leak in- 
wards throu^-h the dust-gate or valve, and 
through defective joints, and thence into 
the separator through the dust-eduction- 
port, carrying with it some of the finer 
dust. 

In order to avoid the loss in separation 
and collection efficiency occasioned in the 
ways above described,^ a quantity of air 
or gas equal to or greater than the dis- 
placement of the dust precipitated is 
drawn off from the dust-container or pipe. 
It will be understood from the before- 
going that the quantity of air or gas 
drawn from the dust-container or pipe, 
will be only a small fraction of that pass- 
ing through the separator. 
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"Witli a vortical velocity in a separator 
as at)ove described siifficient to precipi- 
tate very fine dust, tKe depression in tlie 
dust-pipe aad/or dust-container is greater 
^ than tie pressure-drop across the separ- 
ator, particularly so when the dust-laden 
conveying^ medium, air or ffas, is induced 
ihrouprh the separator; and in most cases 
the said depression is heyond the suetion- 
rapacity of the fan or like employed for 
forcing or inducing* the flow of air or 
gas throuirh the separator. 

According to this invention, an auxil- 
iary fan, pump, ejector, or the Hire is 
15 employed for drawing off air or gas from 
the dust-container or pipe for the purpose 
hereinahpve described. 

In the case wliere the air or gas is 
drawn direct from the dust-pipe, it -^vill 
20 "be drawn through a nozzle having a 
mouth larger in diameter than the draw- 
off pipe. Said nozzle will be fixed inside 
and co-axial with the dust-pipe, the 
open end being preferably uppermost, in 
35 order that air or gas will be drawn down- 
wards from the central zone of the dnst- 
pipe. 

In the case where the air or gas is 
drawn from the dust-container, a dome, 

30 cone or pocket will be provided in the top 
of the dust-container and project upwards 
and externally, the draw-off pipe being 
connected to the upper end of said dome, 
in order to prevent a* quantity of 'dust 

35 being entrained with the air or gas drawn 
off. ■ ■ 

The discharge from the draw-off fan or 
like may be returned to the inlet of ;lio 
separator, there to mis: with the ingoinsr 

40 stream of dust-laden air or gas; or said 
discharge may be led to a small filter. 

In separators as hereinbefore described, 
for precipitating fine' dusts, it is custoni- 
ary to provide an air-locked dust-con- 

46 tainer beneath the separator ; the^ lower 
portion of said duet-container being in 
the form of an inverted cone or pyramid, 
in order that the dust may be discharged 
by gravity; and a valve or gate being 

50 provided both above and below the dust- 
container. 

The form of valve usually employed 
has a fiat slide or gate with a circular port 
equal in diameter to the bore of the pipe. 

55 Aforesaid slide is sand-nached between 
two slide-faces of rectangular shape, each 
of the latter having a. port corresponding 
to that in the slide. The two aforesaid 
slide-faces are secured together along two 

60 opposite edges, distance-pieces or strips 
being provided to give clearance to the 
slide, in order that it may be opened and 
shut. In some examples a ring of felt, or 
other mateiial possessing elasticity, en- 

66 circles iihe port in eacli of the slide-faces 



and is secured thereto. The slide projects 
beyond the slide-faces at the iwo ends, 
more so at one end or tlie other accord in £j 
to whether the valve is open or closed. 
The two ends of the slide are left open to 70 
atmosphere, for the reason that the slide 
would be prevented from being op?rnte l 
due to accumulation of dust ii the ends 
were enclosed. 

It will be understood that a valve as 76 
above described will not be secure against 
leakage except at minute differences of 
internal and external or atmospberic 
pressure, and in order that a valve of this 
type may be prevented from leaking 80 
external air into the dust-pipe or port 
when a difference of pressure exists of Ibe 
order obtained when a. high vortical 
velocity is genei-ated within a separator 
as hereinbefore described, n coord iyjc to 85 
tbis invention, means are provided for 
clampincr the slide between tb.e two «?Iid*»- 
faces when the valve is either open or 
closed- 

Tn one form of this invention, two 90 
cheeks are provided, one on eaoli side of 
the slide, and attarhed to, or cngagin<r 
one of the two slide-faces. Said cbe^ks 
will project toward ?i and bevnnd tbr other 
slide-face, wbicli latter will be of sncli 95 
width as to permit it to move freely be- 
tween the two cheeks. lEccentric cnm=:. 
preferably three or four in mnnber, 
enp-age on the bark of tbr* sliflo-foce +bnt 
is free to move between the cbeeks. Two 100 
cam-shafts, each carrying either one or 
two cams, will each be carried in bearimr- 
holes in the two beforeniontioned cheeko. 
the shafts being located one at each end 
of the slide-faces and clear of the dn«st- 105 
pipe, with their axes parallel to the slide- 
faces and perpendicular to the direction 
of motion of the slide. The cam-sLnfts 
will each -project through one or the 
other of the aforesaid oheeks, nnd tn HO 
each a lever will be attached for actuat- 
ing the cams. The two cnm-sbaft-lev/pr^; 
may be connected by a. link, in order that 
all the cams can be actuated by one oper- 
ation. Alternatively, the cam-shaft bear- 115 
ings and cams may be transposed, the 
cam-shafts being cnrried in bearin£r-lugs 
attached to the back of the slide- face 
which is not n+^+nched to tbc^ rbeeks. and 
the cams then being arranged to operate 120 
on one side of holes or recesses in the 
cheeks. A continuous narrow circular 
ring of elastic material, larger in internal 
diameter than tLe diameter of the circu- 
lar port, and concentric with same, will 125 
be secured to each slide-face, in order 
that an air or gas-tight joint may be made 
on each side of the slide. Preferably, 
each of the two aforesaid jointing rings 
will be held in a keystone shaped section 130 
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gi ooye in tlie face of its respective slide- 
fa se. Leaf, or other type springs, will 
be placed between tlie slide-faces along- 
til*, two slides adjacent to tlie clieeks, in 
onler to part the slide-faces when, by the 
acraation of the cam-shaft levers, the 
coiapressinfr force is released. 

In practice, the valve will be left 
clamped in either the open or closed posi* 
tion, and in order to operate it^ first 'the 
cam-shafts must he turned rq as to re- 
lease the comnression on the .ioiiitinff 
ring's; the slide may then be m'ovpd to 
the ^ required position, when it will he 
15 again cla.Tnped by moving the cam-levers 
to the oric^inal position. 

In another form of this invention, the 
slide-faces are clamped to the f;lide bv 
means of springs, nreferablv of sniral 
form, actinjr on the bade of either or both 
nf the slide-faces; the bolts far oomprpfss- 
inir the sprino-R passins* throusrh both 
slide-faces, and beins? looated at thp sides 
in order to clear the slide. Two cheeks, 
as hereinbefore described, will be pro- 
vided, one on each side of thp valve, nnd 
rams nreferably two in number nn earh 
side nf the valve, will be sitnated between 
the slide-faces and located at the pi'des so 
as to clear the F^Hde. Said cams will or^pr- 
ate on the slide-face that ts -not aitao-hp/^ 
to the cheeks. ^ Two cam-Fthafts wiU ench 
be supported iji bearincj-holes in the two 
befarementioned cheeks, the axes of thfi 
shafts bein^T parallel to the slide-faces nnd 
pemendiV.nlar to the direction of motioP 
o-f the slide. The cnm-sha-fts are situated 
adiacent to the ends of the slide-fa pes, 
and one of the latter, nrefernbly thnt 
which is not attached to the clieelcs, has a 
rp.cess at pach end, ip order that the ram- 
shafts will clear the slide. Each cam-phaft 
vpill carry two cams, one on eac1\ side of 
the valve, and the cam-shafts will be T>ro- 
45 Tided with levers and link as hereinbefore 
described. Alternatively, the cam-shaft 
bearings and cams may be transposed, 
the cam-shafts beins* carried in bearin*?- 
Injrs attached to the face of the slide-face 
50 that is not attached to the cheeks, and 
the cams then hein^ arranged to operate 
on one side^ of holes or recesses in the 
cheeks. Jointing ring^s, as hereinbefore 
described, will he provided. 

The valve will he operated by first re- 
leasinjsp the compression on ih.e jointing 
rings by actuating the cam-shaft levers, 
moving the slide to the required position, 
and finally returning the cam-shaft levers 
to the original position. 

It is possible, by employing two 
''centrifugal'' separators of the class 
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hereinbefore described in series, to preci- 
pitate dust into two gi ades, one coarse 
and one fine, provided that the separator 
through which the air or <>as-borne dust 
is first passed is designed for a lower vor- 
tical motion to be given to the air or gas 
than in the other separator. But in prac- 
tice it is fo-und that a senarntor having a 
low vortio/al motion will precipitate n. 
small quantity of fine dust with the 
coarse, the former beiup shp.x)herded by 
the latter. To overcome this disadvantage 
and in order that air or gas-borne dn^st 
may be precipitated into two definite, 
grades by means of t^vo " centrifugal " 
separators in series, according to this in- 
vention, means are provided for air-elutri^ 
ating^ the dust -passing down the dust- 
eduction pipe of the se-narator' first in 
order of precinitation, air or gas being 
admitted to the dust-pipe for this pur- 
pose. _ In the case where the passnge of 
the air or gas is induced throuirh the" 
separator first in order of precipitation, 
or tlirouch both separators, the pressure 
in the dust-pipe will .be below atmo- 
spheric, and air or gas may be induced 
into the dust-pipe. In the case where the 
passage of the air or gas throuch both 
separators is forced, and the fluid-outlet 
of the first in order of precipitation is 
subject to a back-pressure due to the re- 
sistance of the second, means mnv be 
necessary to force the elutriating air or 
gas into the dust-pipe of the first separ- 
ator ; such means being a compressed-air- 
ejector, fan, pump, or the like. 

In one form of this invention, an annu- 
lar chamber is provided round a short 
length of the dust-pipe, and circular slots 
in the latter, one at each end of the afore- 
said chamber surrounding the dust-pipej 
provide means of communication. The 
hereinbefore described chamber will be 
provided with a tangential inlet for the 
introduction of the elutriating air or gas, 
and a cock will he provided in said inlet- 
pipe for regulating the supply. Air or 
gas will pass from the beforementioned 
chamber through the circular slots in the 
dust-pipe, and ascend the dust-pipe to 
join the column of evacuative fiuid in the 
separator, carryiag with it the fine dust. 

In another form of this invention, the' 
elutriating air or gas is introduced on or 
adjacent to the top of the dust-container, 
passing thence up the dust-pipe, as here- 
inbefore described ; a valve or cock bein^- 
provided for regulating the supply, 

Dated the 20th day of November, 1933 
C. H. W. CHELTNAM, 
C. S. CHELTIS^AM. 
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COMPLETE SPECIPICATION" 
Improvements in Centrifugal Apparatus for Separating and 
Collecting Dust or other Solid Particles from Air and Gases 



We, Chauxer Hknut TTood Cbxlt- 
NAM aad Cybil Hekut dnsLTNAM, both 
of 188, Adelaide Road, Brockley, London, 
S.E.4:, and totli of Britisi. nationality, 
5 do hereby declare the nature o£ this in- 
Tention and in -what manner the same is 
to be perforined, to be particularly de- 
scribed and ascertained in and by the 
f ollowinfr statement : — 

10 The invention relates to centrifup-al 
separators for separatinp- and collecting? 
dust or other solid -particles from air and 
other g-ases and of the class in which the 
dust laden air or t?as is propelled into a 

15 vessel in vSnch manner as to create there- 
in a vortical motion. The section of the 
aforesaid vessel in a plane at rirrlit ann-les 
to its axis is. in most e^rnm-ples, circular 
or substantially so. and the vessel is 

20 nsually arranrr-ed with its axis vertical . 
The dust-laden air or <xo.5 enters adjacent 
to the Tipper enci of the vessel ; the flnst 
or denser pnrtio-ng of same leaves by a 
spent or ports ad.iacent to the lower end, 

25 and the more or less -nurified air nr jrrjs 
leaves thronffh a circnlar openinfr in the 
nnper end. Commonly, the uT>T>er pnrtioTi 
of the head of the apparatus is cylindri- 
cal, and the lower portion in the form nf 

30 an inverted cone or frustum of same. In 
some examples the head is in the form of 
a scroll or volute: and in most examples, 
the air or £ras-outlet has a short internal 
cylindrical duct attached to it._ 

35 Examules of seTOrators of this c]««5^ are 
described in Suecifj cation 'No, 406.036.^ 

A cla.ssifier has been proposed in which 
material to be classified with air, was 
passed throucrh a classifying receptacle 

40 which comprised an upper portion of 
larfre diameter and several portions of 
successively decreasing diameter so that 
the said receptacle was of a farm which 
irenerally tapered in steps towards its 

45 lower end, and in such a classifier it was 
proposed that the lowermost portion ^ of 
the receptacle should be provided with 
slots so that the interior of the receptacle 
should be open to atmosphere to permit 

50 of the uncontrolled entry of atmospheric 
air to produce an upward air current in 
- the receptacle to carry upwards the 
' lighter particles that woiild otherwise 
work downwards into the hopper. 

55 According' to the present invention, a 
centrifugal dust separator of the^ class first 
above referred to is provided w^th means 
for effecting a transfer of air or gas to or 
from the dust eduction pipe through a 



passage which is extraneous to the separ- 60 
ating vessel so as to modify the direction 
and /or the velocit;^'' of flow of air or gas 
in the dust eduction pipe and thereby 
modify the size of dust particles precipi- 
tated therein. 

These means may be adapted to extract 
or to add air or gas from or to the dust 
eduction pipe accordingly as it is desired 
to precipitate finer grades of dnst or io 
remove them with the air di^^charged from 70 
the separator, for example, for precipita- 
tionin another separator. 

When air or G'as is extracted, it mny 
be returned to the air or sras inlet of tl^e 
same separator from which it is erctracted. ^5 

The extraction of air or gas from, or 
the addition of air or gas to the dust 
eduction pipe may be effected directly, or 
indirectly throucrh the medium of the 
usual air locked dust container into which 
thp dust eduction pipe delivers the dust. 

The extraction or addition of air or p-ns 
from or to the dxist eduction pipe ma*^ be 
effected by any suitable means such as an 
auxiliary fan, ejector or r-umn. 

85 

As hereinafter exnlained. the nuantit^- 
of ai^ or sras extracted or addpd is small 
and depends on the depression in the Sv^i 
eduction pipe, and dust container when 
employed, and this is effected by leakn^p 90 
of air from the atmosnlipre nt the dn^t 
p^ate or slide valve psnnllv fitted on the 
dust eduction pipe, and on the dust con- 
tainer. 

In order to miTiimi«!p this leaka^-e. flie 95 
dust p*ates or slide valves are prefernblv 
provided with means bv whicli thev pn-n 
be forced firmly ncrainst their seatinn-s 
when closed. Tn the case where the c]ft%i 
eduction pipe is conn«^ptpd to a rinst coti- 100 
taincr, its -c-olvc should he provided xrith 
means to clamp it between two seatings 
when in its open position. 

In a centrifugal separator as herein- 
before described, it is possible, by c-ener- 105 
ating a high vortical velocitv within tl^p 
separator, t^ fling dust of vei^ small 
dimensions into the dust exit. Wlien sur>h 
a separator is precipitatinf? a dust con- 
sisting of various sizes, and in whicli tlie 110 
bulk of the larger sizps considerably 
exceeds that of the small, the displace- 
ment of air or gas from the dust-container, 
occasioned by the precipitation of tlie 
dust of large size, will cause an upward 115 
velocity in the dust-eduction-pipe or port 
equal to or greater than the rate of fall 
due to gravity of the fine dust, and thus 
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prevent tlie latter from descending* into 
the dnst-container, or even expel it hack 
into the centre of the separator to join the 
column of evacnative fluid. 
6 The air^ or ^as in the dust-pipe and 
dust-container is, partly as a rftsult of 
■ the before-mentioned plienomena, loaded 
with dust, and the average density of the 
mixtm-e is many times that of the pure 

10 air or gas. This increase in density in 
turn prevents larger sizes of dust than 
those initially suspended or expelled 
from descending the dust-pipe, or, in the 
case where the separator immediately 

15 joins the dust-container, from descend- 
ing the latter. 

Moreover, a small quantity of air or 
gas is entraiaed with the dust when the 
latter is flung into the dust-port or pipe, 

20 and this air or gas, on returning up the 
central zone of the dust-outlet to the 
separator, carries with it some of the 
nnei^ suspended dust. 

And further, when a high vortical 

25 velocity is generated in a separator as 
above described, the pressure in the dust- 
pipe and dust-container is below that of 
the surrounding atmosphere, irrespective 
of whether the dust-laden fluid is induced 

30 OT forced through the apparatus, except 
m the latter case when some extraneous 
resistance is^ imposed at the fluid-outlet. 
This depression may cause air to leak in- 
wards through the dust-gate or valve, and 

35 through defective joints, and thence into 
the separator through the dust-eduction 
port, carrying with it some of the finer 
dust. 

In order to avoid the loss in separation 

4,0 and collection efficiency occasioned in the 
ways above described, a quantity of air 
or gas equal to or greater than the dis- 
placement of the dust precipitated is 
drawn ofi from the dust-container or pipe. 

45 It will be understood from the before- 
going that the quantity of air or gas 
drawn from the dust-container or pipe, 
will be only a small fraction of that pass- 
ing through the separator. 

50 With a. vortical velocity in a separator 
as above described sufficient to precipi- 
tate very flne dust, the depression in the 
dust-pipe and / or dust container is greater 
than the pressure-drop across the separa- 

55 particularly so when the dust-laden 
convejdng medium, air or gas, is induced 
through the separator ; and in most cases, 
the said depression is beyond the suction- 
capacity of the fan or Hlce employed for 

60 forcing or inducing the flow of air or gas 
through the separator. 

It is possible, by employing two centri- 
fugal separators of the class hereinbefore 
described in series, to precipitate dust 

65 into two grades, one coarse and one fine, 



provided that the separator through 
which the air or gas-borne dust is first 
passed is designed for a lower vortical 
motion to be given to the air or gas than 
in the other separator. But in practice, it 70 
is found that a separator having a low 
vortical motion will precipitate a small 
quantity of fine dust with the coarse, the 
former being shepherded by the latter. To 
overcome this disadvantage and in order 76 
that air or gas-borne dust may be precipi- 
tated into two defijiite grades by menus 
of two centrifugal separators in e cries, 
according to this invention, means are 
provided for air-elutriating the dust 80 
passing down the dust-eduction pipe of 
the separator first in order of precipita- 
tion, air or gas being admitted to the 
dust-pipe for this purpose. In the case 
where the passage of the air or gas is 86 
induced through the separator first in 
order of precipitation, or through both 
separators, the pressure in the diist-pipe 
will be below atmospheric, and air or gas 
may be induced into the dust-pipe. In 90 
the case where the passage of the air or 
gas through both separators is forced, sjid 
the fluid-outlet of the first in order of 
precipitation is subject to a back-pressure 
due to the resistance of the second, means 95 
may be necessary to force Ibe elutriating 
air or gas into the dust-pipe of the first 
separator; such means being a com- 
pressed-air-ejector, fan, pump or the like. 

In the accompanying drawings : 100 

Figure 1 is a diagrammatic layout of a 
cyclone separator, with certain accessor- 
ies, according to the invention. 

Figures 2 and 3 are diagrammatic ele- 
vations of parts of the dust precipitating 105 
an.d collecting apparatus illustralang two 
methods of extracting air. 

Figure 4 is an elevation, and 

Figure 5 is a plan corresponding there- 
to, of a part of the du^t eduction pipe HO 
with means for adding air, 

Figure 6 being a plan view of a slightlj^ 
modified arrangement. 

Figure 7 is a diagrammatic layout of 
two separators, compounded in series, 115 
according to the invention. 

Figures 8, 9 and 10 are, respectively, a 
plan and two elevations, all half sec- 
tional views, of a suitable form of slide 
valve for controlling the inlet and outlet 120 
to the dust container. 

. Figures 11, 12 and 13 are, respectively, 
a plan and two elevations, all half sec- 
tional views, of a modified form of valve. 
- Referring to Figure 1 of the drawings, 125 
a separator 1 is illustrated such as is de- 
scribed in Specification No. 406,036, The 
separator has an air inlet pipe 2 and a 
clean air ouldet pipe 3, the passage of air 
through the separator being induced by a 130 
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fan or exhauster 4 connectecl to the out- 
let pipe. 

Tlie lower end of the separator termin- 
ates in .a dust eduction pipe 5, ^hich is 
5 connected to a dust container or hopper 
6- The inlet and outlet of dust to and 
front the container is tliroug'h slide -ralTes 
7 and S, respect-i-vely. These valves are of 
a form, hereinafter described. 
10 A small bore pipe 9 communicates "R-ith 
the dust eduction pipe in order that the 
conditions of the air prevailing in the 
eduction pipe may be modified to control 
the precipi taction of dust. Air may be 
15 dra-wn from the eduction pipe throu^-h 
the pipe 9, or air from an outside supply 
may be added to that in the eduction 
pipe. If desired, the pipe 9 may be con- 
nected to the dust container 6. 
20 When air is to be extracted from the 
education pipe, hy means of the pipe 9, 
the arrangement slioTm in Figure 2 may 
be employed. The pipe 9 enters tJie educ- 
tion pipe and terminates in a funnel 10 
25 through which air is drawn. Alternat- 
ively, the arrangement shown in Figure 
3 may be adopted, in which the pipe 9 
is connected to a small dome or bell 11 on 
the top of the dust container 6, to enable 
30 air or gas to be extracted without en- 
training dust therewith. 

Air which is extracted may be returned 
to the separator inlet. 

When air is to be added to the educ- 
35 tion pipe, either of the arrangements 
shown in Figures 4, 5 and 6 may be em- 
ployed. [Referring to Figures 4 and 5, a 
chamber 12 surrounds the dust eduction 
pipe 5, and the pipe 9 introduces addi- 
40 tional air tangentially into the chamber 
which in plan, may be of spiral or snail 
form. The inlet of air is regulated by 
any suitable valve. The additional air 
enters the eduction pipe through slots 13 
45 therein, so that it may be distributed 
evenly through the dust precipitated in 
the dust eduction pipe to elutriate this 
dust and carry off the finer dust into iihe 
column of evacuative fiuid in the separ- 
5Q ator. The chamber 12 may be circular in 
plan, as is shown in Figure 6, with the 
pipe 9 radially disposed thereto. Altern- 
atively, elutriating air may be added in 
the dust container. 
55 Figure 7 shows an arrangement in 
which two distinct separators 14 and 15 
are compounded in series. Air to be 
cleaned enters the first separator at 16 
and leaves it in a partially cleaned condi- 
60 tion at 17, The outlet 17 of the first 
separator is connected to the inlet of the 
second, 15. The passage of the air 
through the system is induced by means 
of a fan or exhauster 18 connected to the 
65 outlet of the separator 15. 



Dust educlion pix^is iJj and 20 com- 
municating with dust containers 21 and 
22 are provided for the respective sopnr- 
ators 14 and 15. 

The separator 14 may be designed in 70 
have a lower vortical motion thon that of 
the separator 15. Elutriating- air may ho 
added at 23 to the eduction pipe 19, while 
air is extracted froui the dust erluctimi 
pipe 20 at 24\ 75 

Wlien the air is forced through the 
separators, instead of being induced, llie 
added air may be introduced under pres- 
sure in order to overcome any hack pres- 
sure from the second separator. 80 

Slide valves 7 and S are jjrovided con- 
trolling the inlet and outlet of du.st to 
and from the containers 21 and 22. 

In order that the addition or extra rtinu 
of air to or from the dust eduction pipe 85 
may be accurately determined, the valves 
7 and 8 are of such a nature that tliey 
prevent undesirable' leakage of air. 

Heferring to Figiire>; S, 9 and 10, the 
valve comprises a slide 24 adapted to he 90 
moved between two castings 2o and 2(5, 
the faces of the castings forming seats for 
the slide.^ The faces are preferably pro- 
vided with resilient nackinir rings or 
gaskets 27, which can* e.si.iblish an air- 95 
tight joint between the seats and the two 
faces of the slide 24. 

The castings are drawn towanls one 
another by compression sprinirs 28 round 
studs 29 which pass freely througli the 100 
casting 2o, and are screwed into the cast- 
ing 26. The slide is thus clamped be- 
tween the two seats by tlie pressure of 
the springs and an air-tight joint is 
made between the seats and both sides 105 
of the slide. 

In order that the slide can be moved 
freely when it is desired to open or close 
the valve, provision is made to free the 
^ m? ^ lorcmg apart the seat*. no 

The upper casting 25 has two side 
flanges 30, in which two cam spindles 31 
^1 ^? journalled having cams 33 
and 34, respectively. 

The spindle 31 has a crank arm 3o 115 
hsied to Its end, while the spindle 32 ia 
^milarly provided with a hand lever 3G. 
The lever 36 and arm 35 are connected 
by a lint 37. A movement of the hand 
lever results in a rocking of the cams 33 120 
and 34 into contact with the flange 40 of 
the casting 26 to ease the gaskets olf the 
slide. The slide 24 can then be moved by 
means of a hand grip (not shown) fixed 
to the lugs 41 on the slide. The slide has 125 
a stop 42 to arrest it in the fuUv open 
position. " 

When the slide has been moved from 
one esta-eme position to the other, the 
cam spindles are again rocked to rotate 130 
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cams, wliereupon tlie springs can. 
again clainp the slide 24 between the two 
gaskets. 

The valve 7 shoulcl be firmly forced 
5 against its npper seating when in its 
closed position, in order to prevent leak- 
age of air from outside to the dust educ- 
tion pipe above the valve. When the 
valve 7 is in the open position it should 

10 he firmly forced against both the upper 
and the lower seating, in order to avoid 
leakage of air into either the pipe or the 
dust container. 

The particular constiiiction of valve 

15 described meets these conditions, al- 
though it actually prevents leakage on 
both sides of the slide when in both tie 
open and closed positions. 
A similar construction of valve may be 

20 iised conveniently for the duBt discharge 
valve 8 on the lower part of the dust con- 
tainer, although it is only necessary that 
this^ valve be forced against its 'upper 
seatiiig when closed. 

25 In some cases, it is preferable to ensure 
that the two valves shall not be main- 
tained open, and the OTrangement shown 
in Figure 1 • may be employed to cause 
one valve to open as the other is being 

30 closed. 

One cam spindle of each valve has a 
crank arm 43. The other spindle of the 
valve 7 has a bell crank lever 44, which 
is connected by a link 45 to a bell crank 

35 lever 46 on the second spindle of the 
valve 8. The lever 46 has one arm ex- 
tended to form a hand grip which, when 
moved, operates simultaneously the cams 
of both valves to free their slides. 

40 The slides 24 are moved simultane- 
ously, one opened and the other shut, by a 
lever 47 pivoted at 48 to a bracket 49 
mounted on the dust container. The lever 
is connected to the two slides 24 by means 

45 of short links 50. 

A slightly modified valve is shown in 
Figures 11, 12 and 13. In this form of 
valve, blade springs are used to ease the 
seatings ofE the slide, while cams are used 

50 to provide the clamping pressure. 

Two castings 51 and 62 are provided 
with gasket rings 53 which can make a 
tight joint on both sides of a slide 54. 
Two side cheeks or plates 55 are pro- 

55 vided, tied together by bolts 56 and dis- 
tance ferrules 57. The cheeks have 
flanges 58 extending beneath and in con- 
tact with the underside of the flange 61 
of the casting 52. The chedis also have 

60 vertical flanges 58\ Two cam spindles 
62 are journalled in the cheeks and each 
spindle has two cams 63 situated above 
the flange 59 of the upper casting. 

Blade springs 64 are situated between 

65 fiajLges 59 and 61 of the two castings 



and tend to force them apart to free the 
slide 54. 

Partial rotation of the cams in one 
direction by means of hand levers 64^ 
will pull the flanges 58 of the cheeks up 70 
against the underside of tlie flange 61, 
while forcing the flange 59 downwards, 
so that the slide 54 will be positively 
clamped between the gasket rings 53 to 
prevent leakage of air past the rubbing 75 
surfaces^ of the slide. "WTien the cams are 
rotated in the opposite direction, they re- 
lieve the pressure, so that the flanges 59 
and 61 are forced apart by the blade 
springs to free the slide, so that it can 80 
be moved. 

^ The dust container 6 is normally 
rigidly supported on a structure carrying 
the separator, and where the top of the 
container is made of light gauge sheet 85 
metal, it will be found that the top is 
flexible enough to 3deld to the movements 
of the castings forming the valve seat^ 
ings. If, however, the top is more rigid, 
an expansion or telescopic joint may be 90 
included in the eduction pipe between the 
valves and the dust container, to permit 
of the free movement of the ca-stings. 

Having now particularly described and 
ascertained the nature of our said inven- 95 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

1. A centrifugal dust separator of the 
class referred to having means for effect- 100 
ing a transfer of air or gas to or from the 
dust eduction pipe through a passage 
which is extraneous to the separating 
vessel so as to modify the direction and / or 
the velocity of flow of air or gas in the L05 
dust eduction pipe and thereby modify 
the size of dust p.ar tides precipitated 
therein. 

2. A centrifugal dust separator accord- 
ing to claim 1, having means for extract- 110 
ing from the dust eduction pipe a 
quantity of air substantially equal to or 
greater than the displacement of the dust 
precipitated. 

3. A centrifugal dust separator accord- 115 
ing to claim 1, provided with an air 
locked dust container and having means 
for ^ extracting from the dust container 
during the operation of the separator a 
quantity of air or gas substantially equal 120 
to or greater than the displacement of 
the dust precipitated. 

4. A centrifugal dust separator accord- 
ing to claim 1, having means for adding 

air or gas to the dust eduction pipe so as 125 
to elutriate the dust passing down there- 
in and to enable the dust of finer grade 
to be carried of by the air discharged 
from the separator- 

5. A centrifugal dust separator accord- 130 
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iiig' to claim 1, in wkicli tlio- dust eduction 
pipe discharges dust into a dust container, 
Laving- iiieans for adding air or gas to said 
container for the purpose of elutriating 
5 tlie dust passing down tlie dust eduction 
. pipe and to enable the dust of finer grade 
to be carried oft by the air discharged 
from the separator. 

6. A ceutrifugal dust separator accord- 
10 io-g to claim 4 or 5, connected in series 

to a second centrifugal dust separator of 
the same class, the tv,o separators being 
designed for different Tortical velocities 
so that the dust carried over by tlie air 
15 or gas discharged from the first separa- 
tor can be separated in ihe second. 

7. A combination of centrifugal dust 
separators according to claim 6, wherein 
the dust eduction pipe of the second separ- 

20 a-tor discharges dust into a dust container 
and means are provided for extracting air 
or gas from said pipe or container for the 
purpose hereinbefore set forth. 

8- A centrifugal dust separator accord- 
25 iijg' to claim 1, 2, 3, 4 or 5, having a du^t 

discharge slide valve between the dust 
eduction pipe and a dust container and 
means for forcing the slide valve onto one 
seating when closed and fimily between 
30 two Beatings when open for the purposes 
hereinbefore set forth. 

9- A centrifugal dust separator accord- 
ing to claim 8, having a dust slide valve 
on the discharge of the dust container 

3& provided with means for forcing it firmly 
against its seating when in the closed 
position. 



10. A centrifugal dust separator accord- 
ing to claim 8, having a dust discharge 
slide valve on the dust eduction pipe and / 40 
or on the dust container constructed and 
adapted to operate substantially as lierein- 
before described with reference to Figures 

8, 9 and 10 of the accompanying draw- 
ings. ^ 45 

11. A centrifugal dust separator aooord- 
ing to claim 8, having a dust discharge 
slide valve on the dust eduction pipe 
and /or on the dust container constructed 
and adapted to operate substantially as 50 
hereinbefore described with reference to 
Figures 11, 12 and 13 of the accompany- 
ing drawings. 

12. A centrifugal dust separator accord- 
ing to claim 2, wherein air or gas is 55 
drawn directly from the dust-eduction 
pipe through a nozzle and draw-off pipe, 
the nozzle being arranged co-asially 
within the dust eduction pipe and hav- 
ing a mouth larger in diameter than that 60 
of the di-aw-ofE pipe. 

13. A centrifugal dust separator accord- 
ing to claim 5, wherein air or gas is added 
directly to the dust eduction pipe through 
circumferential slots in the pipe and from 65 
an annular chamber surrounding the pipe 
and provided with a tangential or other 
inlet for the air or gas. 

Dated this 20th day of December, 1934. 
MATHYS & SQUIRE, 
Chartered Patent Agents, 
52, Chancery Lane, 
London, ^.0.2. 
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